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1
SURGICAL INSTRUMENT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of pending International
Patent Application No. PCT/EP2005/004196 filed on Apr. 20,
2005 designating the United States and claiming priority
from German Patent Application No. 102004 021 713.0 filed
on Apr. 30, 2004.

FIELD OF THE INVENTION

The invention relates to a surgical instrument system that
includes a morcellator with a hollow shaft on whose distal end
a cutting blade is configured as well as a gripping instrument
with a shaft, having on its distal end a tool consisting of at
least two jaw members and on its proximal end a handle for
activating the tool consisting of at least two gripping mem-
bers, in such a way that the gripping instrument can be
inserted into the hollow shaft of the morcellator in the longi-
tudinal direction of the morcellator shaft.

BACKGROUND OF THE INVENTION

In endoscopic surgical interventions, such as in laparos-
copy, it is customary to create several points of access to the
operating area in order to convey medical instruments, such
as for instance cutting and/or gripping instruments for per-
forming the operation, to the operating area by at least one
means of access and to convey an observation unit, such as an
endoscope for observing and guiding the operation, by at least
one additional means of access.

However, if the operating area is very limited and small, as
is the case for instance in operations of the bladder, it is
impossible to convey the observation unit into the operating
area by a separate means of access.

For these purposes, DE 202 04 691 Ul, for instance,
teaches inserting the optical observation unit together with a
morcellator into the hollow shaft of an additional medical
instrument, such as a resectoscope. In this instrument con-
figuration known from the art, the optical observation unit
consisting of a viewing canal and light cables is structured in
the shape of a sickle and positioned in the resectoscope con-
tiguous to the interior wall of the resectoscope shaft in order
to create the largest possible working passage for the morcel-
lator that is likewise inserted into the hollow resectoscope
shaft. Although this instrument arrangement known in the art
has proved itself in practice, it is also true that the arrange-
ment of the optical observation unit and of the morcellator in
the resectoscope shaft requires a small diameter for the mor-
cellator cutting blade. It is therefore a disadvantage of this
known arrangement that using a small cutting blade in mor-
cellating large tissue areas requiring morcellation can last
quite a long time.

In addition, WO 99/07295 A1 teaches a system for surgical
removal of tissue consisting of a morcellator and gripping
instrument that can be inserted into the hollow shaft of the
morcellator. For operating, the morcellator is inserted directly
into the artificial bodily opening so that the external mantle
surface of the morcellator shaft provides insulation for the
patient.

SUMMARY OF THE INVENTION

Consequently, it is the object of the invention to create a
surgical instrument system that consists of a morcellator and
a gripping instrument, is of simple construction, and can be
used in a variety of ways.
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This objectis fulfilled in that the morcellator with its insert-
able gripping instrument can be inserted into a hollow shaft of
an additional medical instrument, in particular a resecto-
scope, and that an additional irrigation and/or suction canal is
configured between the shaft of the morcellator and the inside
of the hollow shaft of the additional medical instrument.

Because of the inventive use of an additional hollow-shaft
instrument, into which the morcellator with the gripping
instrument can be inserted, the range of application of the
instrument system can be considerably widened, because
now it is possible also to use structural reciprocal effects
between the morcellator and the other hollow-shaft instru-
ment. This additional canal, in practical operation, serves
preferably as a reverse-flow canal.

Therefore the surgical instrument system configured in this
manner is distinguished in that, thanks to the structural design
of the morcellator shaft and/or of the interior of the hollow
shaft of the additional medical instrument, an additional irri-
gation or suction canal can be configured between the shaft of
the morcellator and the interior of the hollow shaft of the
additional medical instrument, and this canal permits an
improved use of the inventive surgical instrument system.

According to a first practical embodiment, to configure the
additional irrigation and/or suction canal the distal end of the
hollow shaft of the additional medical instrument is shaped to
form an inward arc. The bending of the distal end of the
hollow shaft is advantageous in addition in order to ensure
non-traumatic insertion of the shaft into the operating area.

With a second embodiment of the invention it is proposed
that, to form the additional irrigation and/or suction canal, at
least one longitudinal groove is configured in the casing sur-
face of the shaft of the morcellator.

According to athird practical embodiment of the invention,
the additional irrigation and/or suction canal can be config-
ured so that the shaft of the morcellator, set off from the
distal-side cutting blade, has a caliber indentation that
reduces the diameter of the shaft.

To insulate the additional irrigation and/or suction canal on
the proximal side, it is proposed that the additional irrigation
and/or suction canal is insulated from the interior of the
hollow shaft of the additional medical instrument by means of
a layer, in particular a layer of Teflon.

It is further proposed with the invention that the gripping
instrument is additionally equipped with an optical observa-
tion unit as well as at least one irrigation and/or suction canal,
in such a way that the at least one irrigation and/or suction
canal is positioned inside the optical observation unit.
Because of the displacement of the optical observation unit
and at least one irrigation and/or suction canal onto the grip-
ping instrument and thus into the interior of the morcellator
shaft, the freedom of movement of the morcellator is
increased and it becomes possible to increase the morcellator
diameter and thereby the cutting area.

During insertion of the morcellator into the operating area
it can occur that tissue that is not to be treated comes in contact
with the cutting blade of the morcellator shaft and is injured
by the sharp cutting blade. Therefore, according to another
embodiment of the invention, mounted on the gripping instru-
ment is a cutting blade shield configured as a thickened area,
which is adjacent at least to the cutting blade of the morcel-
lator in form-locking connection, that is, radially flush on the
inside of the shaft of the morcellator. Because of this form-
locking adjacent placement on the inside of the cutting blade
and the at least flush locking of the cutting blade guard with
the cutting blade, injuries while inserting the morcellator are
prevented.
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This thickened area serving as cutting blade guard is pret-
erably positioned on the proximal side of the shaft of the
gripping instrument at a distance from the tool.

According to a preferred embodiment of the invention, the
gripping tool that can be inserted into the morcellator shaft is
a gripping pincer equipped with two movable jaw members
for grasping and removing morcellated tissue.

To facilitate handling of the gripping tool for the operator,
it is further proposed with the invention that the jaw members
can be fixed in their relative position toward one another so
that the operator, for instance, can released the gripping mem-
bers of the handle without, in the process, losing the portion of
tissue grasped by the jaw members.

The jaw members can be rotated with respect to one
another either in pre-established angle positions or at any
position of choice, and the jaw members can be mechanically
fixed by means ofthe handle, the jaw members themselves, or
apush-pull rod connecting the jaw members and the handle to
one another.

To prevent the jaw members of the tool operating in the
gripping position on the distal side outside the morcellator
shaft from coming in contact with the cutting blade of the
morcellator shaft and damaging it when the gripping tool is
drawn into the morcellator shaft, it is proposed in a practical
embodiment of the invention that the angle of rotation of the
jaw members to one another when the gripping tool is drawn
into the morcellator shaft should be restricted in such a man-
ner that the jaw members of the tool should be capable of
being drawn into the shaft without touching.

Finally, it is proposed with the invention that the hollow
shaft of the morcellator should be insulatable from the envi-
ronment by means of a double-layer insulating arrangement,
in such a way that an insulation of the double-insulating
arrangement is preferably configured as a ring insulating disc
for insulation from the gripping instrument that can be
inserted into the shaft and the other insulation of the double-
insulating arrangement is preferably configured as a cross-slit
insulation that insulates the interior lumen of the shaft when
the gripping instrument is withdrawn.

Further characteristics and advantages of the invention can
be seen from the description of the related illustration, in
which two embodiments of an inventive surgical instrument
system are depicted in merely exemplary form.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a schematic side view of an inventive surgical
instrument system inserted into a resectoscope.

FIG. 2 shows an enlarged schematic cross-section along
the section line II-II according to FIG. 1 with a gripping
instrument inserted into the morcellator shaft.

FIG. 3 shows an enlarged detailed longitudinal section
along the section line III-III according to FIG. 1 through the
resectoscope shaft with the morcellator shaft inserted, but
without gripping instrument, depicting a first inventive
embodiment.

FIG. 4 shows a longitudinal section according to FIG. 3,
but depicting the second inventive embodiment.

FIG. 5 shows a schematic side view of an alternative
embodiment of a gripping instrument that can be inserted into
an inventive surgical instrument system.

DETAILED DESCRIPTION OF THE INVENTION

The surgical instrument system depicted in FIG. 1 consists
of'amorcellator 1, a gripping instrument 2 that can be inserted
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into the morcellator 1, and a resectoscope 3 for inserting the
morcellator 1 equipped with the gripping instrument 2.

The gripping instrument 2 configured as a gripping pincer
consists essentially of a hollow shaft 4, on whose proximal
end a handle 5 is positioned, which handle 5 consists of arigid
gripping member 5a and a gripping member 55 that can rotate
with respect to the rigid gripping member 5a. On the distal
end of the shaft 4, a tool 6 is positioned which includes two
jaw members 64 that can rotate with respect to one another in
the depicted embodiment. To activate the tool 6, the handle 5
and the jaw members 6a f the tool 6 are connected to one
another by means of a push-pull rod positioned inside the
shaft.

To ensure secure gripping of the gripping members 5a, 56
of the handle 5, these members have finger loops 5¢ on their
free ends. In the illustrated embodiment the gripping mem-
bers 5a, 5b, which can rotate with respect to one another
around a rotation axis 8, can be fixed in place in the rotated
position by means of a stop mechanism 9. Because of this
fixing of the gripping members 5a, 56 to one another, the jaw
members 6a, which are connected with the gripping members
5a, 56 by means of the push-pull rod 7 are also immediately
fixed in their corresponding angle position with respect to one
another.

The stop mechanism 9, which fixes the tool 6 in position,
allows the operator to continue securely holding a tissue
portion grasped by the jaw members 6a even when he no
longer activates the handle 5, thus clearly facilitating his
work.

In addition to the illustrated embodiment, in which the stop
mechanism 9 is configured as a sickle-shaped notching rod 9a
positioned on the gripping member 5a of the handle 5, which
engages with notching teeth, not shown in the illustration, on
the gripping member 556 of the handle 5, it is also possible of
course to configure a stop mechanism 9 in the area of the jaw
members 6a or of the push-pull rod 7 in order to fix the jaw
members in their angle position with respect to one another, in
such a way that the jaw members can be fixed with respect to
one another either in pre-established angle positions or else in
any freely selected position.

As a special feature, the gripping instrument 2 includes an
optical observation unit 10 positioned in the shaft 4, by means
of'which unit it is possible directly to observe and conduct the
operation with the tool 6. The optical observation unit 10
itself consists of at least one viewing canal and at least one
light cable.

In addition to the optical observation unit 10, the gripping
instrument 2 has at least one irrigation and/or suction canal 11
positioned in the shaft 4, to ensure good lighting and visual
conditions in the operating area and to allow clear oversight of
the operating process. The at least one irrigation and/or suc-
tion canal 11 can be attached to an external irrigation-suction
unit.

As can be seen from the sectional depiction shown in FIG.
2, in this embodiment two irrigation and/or suction canals 11
are positioned inside the optical observation unit 10, which is
not shown in closer detail.

For insertion of the shaft 4 of the gripping instrument 2
equipped with the tool 6, the optical observation unit 10, and
the at least one irrigation and/or suction canal 11, the morcel-
lator 1 that can be operated by a handle 12 has a hollow
cylindrical shaft 13 on whose distal end a cutting blade 14 is
configured.

The gripping instrument 2 is positioned in the morcellator
shaft 13 so that it is slidable in the longitudinal direction of the
morcellator shaft 13 in such a way that the jaw members 6a of
the tool 6 in a gripping position extend out of the morcellator
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shaft 13 on the distal side and are positioned in a resting
position inside the morcellator shaft 13. The combination of
the gripping instrument 2 and the morcellator 1 serves to grip
with the gripping instrument 2 tissue that is to be morcellated
and to pull it against the cutting blade 14 of the morcellator 1
that is preferably rotating around its longitudinal axis. The
tissue morcellated in this manner can now be pulled by means
of'the gripping instrument 2 into the interior of the morcella-
tor shaft 13 and completely removed by pulling the gripping
instrument 2 out of the morcellator 1.

Because the gripping instrument 2 is additionally equipped
with an optical observation unit 10, this optical observation
unit 10 can simultaneously be used to observe and to guide the
morcellation process. Especially in spatially restricted small
operating areas, as for instance in the bladder, such a displace-
ment of the optical observation unit 10 and additionally at
least of one irrigation and/or suction canal 11 into the mor-
cellator 1 is advantageous because additional processes for
separate observation and irrigation-suction units are not pos-
sible in most cases.

An additional instrument equipped with a hollow shaft 15,
such as for instance the resectoscope 3 shown in the illustra-
tion, serves to introduce into an operating area this arrange-
ment of medical instruments consisting of the morcellator 1
and the gripping instrument 2 that can be inserted into the
morcellator shaft 13.

As can be seen from the sectional views in FIGS. 3 and 4,
in the arrangement of the morcellator 1 inside the hollow shaft
15 of the additional instrument an additional irrigation and/or
suction canal 16 serving mostly as a reverse flow canal that is
free of any installations can be configured between the shaft
13 ofthe morcellator 1 and the inside of the hollow shaft 15 of
the other medical instrument.

In the first embodiment depicted in FIG. 3, the distal end
154 of the hollow shaft 15 of the additional medical instru-
ment is configured arched inward to configure the additional
irrigation and/or suction canal 16.

According to the second embodiment depicted in FIG. 4,
the shaft 13 of the morcellator 1 includes, at a distance from
the distal-side cutting blade 14, a caliber indentation 17 that
reduces the diameter of the shaft 13 to form the additional
irrigation and/or suction canal 16.

Alternatively to these two illustrated embodiments it is also
possible, for instance, to configure at least one longitudinal
groove in the casing surface of the shaft 13 of the morcellator
1 to form the additional irrigation and/or suction canal 16.

To allow liquid to be diverted from the operating area by
means of the additional irrigation and/or suction canal 16, in
the distal area of the shaft 15 of the additional medical instru-
ment suction openings 18 are configured by means of which,
for instance, blood and/or irrigation liquid can be suctioned
into the additional irrigation and/or suction canal 16.

To avoid aloss of pressure through the additional irrigation
and/or suction canal 16, the additional irrigation and/or suc-
tion canal 16 on the proximal side is insulated by an insulation
layer, in particular one of Teflon©, not shown in the illustra-
tion, which is in insulating contact with the inside of the
hollow shaft 15 of the additional medical instrument.

Additional insulations, not shown in the illustration are
provided to insulate the hollow shaft 13 of the morcellator 1
from the environment. This insulation occurs advantageously
by means of a double insulation device, in such a way that
preferably one insulation of the double insulating arrange-
ment is configured as a ring insulation disc for insulation from
the gripping instrument 2 that can be inserted into the shaft
13, and the other insulation of the double insulation arrange-
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ment is preferably configured as a cross-slit insulation that
insulates the inner lumen of the shaft 13 when the gripping
instrument 2 is withdrawn.

On inserting the morcellator 1 equipped with the gripping
instrument 2 by means of the resectoscope 3 into the body of
the patient, so that tissue that is not to be treated is not injured
by the sharp cutting blade 14 of the morcellator 1, as soon as
the morcellator 1 on the distal side extends out of the shaft 15
of'the resectoscope 3, the shaft 4 of the gripping instrument 2
includes an outer diameter on the entire length of the shaft 4
which corresponds to the inner diameter of the morcellator
shaft 3 on the cutting blade 14. Because of this form-locking
contact of the shaft 4 on the inside of the cutting blade 14 and
the atleast flush locking of the shaft in the axial direction with
the cutting blade 14, injuries can be prevented on inserting the
morcellator 1 and the cutting blade 14 can be protected from
possible damage.

Before insertion of the morcellator 1 into the operating
area, the gripping instrument 2 must be inserted into the
morcellator shaft 13, first in the axial direction, until on the
distal side it is at least flush with the cutting blade 14 of the
morcellator 1 in order to interrupt the cutting effect of the
cutting blade 14. In this context, at least flush locking with the
cutting blade 14 means that the distal end of the shaft 4
advantageously extends beyond the cutting blade 14 with a
small overlap on the distal side, so that the cutting blade guard
is improved. To ensure at all times the correct depth of inser-
tion of the shaft 4 of the gripping instrument 2 into the mor-
cellator shaft 13, so that the described cutting blade guard can
become effective, it is further possible to configure on the
morcellator 1 and/or on the gripping instrument 2 a stop
which ensures the correct insertion depth when the instru-
ments 1 and 2 are adjacent to one another.

To prevent the jaw members 6a of the tool 6, which works
in the gripping position on the distal side outside of the
morcellator shaft 13, from coming into contact with the cut-
ting blade 14 ofthe morcellator shaft 13 and damaging it upon
pulling the gripping tool 2 into the morcellator shaft 13, the
angle of rotation of the jaw members 6a with respect to one
another upon pulling the gripping tool 2 into the morcellator
shaft 13 can be limited in such a way that the jaw members 6a
of the tool 6 can be drawn, without contact, into the shaft 13.

A surgical instrument system configured in this way is
distinguished in that, along with simple construction and
versatility of applications, it allows the greatest possible cut-
ting blade diameter of the morcellator 1 with simultaneous
permanent visual control of the optical observation unit 10.

FIG. 5 shows an alternative embodiment of the gripping
instrument 2 that can be inserted into the morcellator 1. This
gripping instrument is distinguished from the gripping instru-
ment depicted in FIG. 1 by the realization of the cutting blade
guard. Upon insertion of the morcellator 1 equipped with the
gripping instrument 2 by means of the resectoscope 3 into the
patient’s body, in order to prevent tissue that is not to be
treated from being damaged by the sharp cutting blade 14 of
the morcellator 1, as soon as the morcellator 1 on the distal
side emerges from the shaft 15 of the resectoscope 3, in this
alternative embodiment a cutting blade guard is configured as
a thickened area 19 on the shaft 4 of the gripping instrument
2 and, at least on the cutting blade 14 of the morcellator 1, is
in form-locking contact on the inside of the morcellator shaft
13. As aresult of this form-locking contact on the inside of the
cutting blade 4 and the at least flush locking of the thickened
area 19 in the axial direction with the cutting blade 14, dam-
age can be avoided upon inserting the morcellator 1.

In the illustrated embodiment the thickened area 19 on the
proximal side is positioned at a distance from the tool 6 on the
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shaft 4 of the gripping instrument 2. Before inserting the
morcellator 1 into the operating area, the gripping instrument
2 must thus, first in the axial direction, be introduced into the
morcellator shaft 13 until the thickened area 19 on the distal
side is locked at least flush with the cutting blade 14 of the
morcellator 1, in order to halt the cutting effect of the cutting
blade 14 and to provide protection against any possible dam-
age.

What is claimed is:

1. A surgical instrument system comprising: a morcellator
with a hollow shaft on whose distal end a cutting blade is
configured,

a gripping instrument with a shaft on whose distal end a
tool is configured that comprises at least two jaw mem-
bers and on whose proximal end a handle is configured
that comprises at least two gripping members for acti-
vating the tool, wherein the gripping instrument is
insertable into the hollow shaft of the morcellator by
sliding it in a longitudinal direction of the hollow shaft of
the morcellator,

and an additional medical instrument, wherein the morcel-
lator with the gripping instrument can be inserted into a
hollow shaft of the additional medical instrument and in
that at least one irrigation and/or suction canal is
arranged within the hollow shaft of the morcellator and
an additional irrigation and/or suction canal extends
between an outer surface of the hollow shaft of the
morcellator and an inner surface of the hollow shaft of
the additional medical instrument such that the addi-
tional irrigation and/or suction canal is annular and is
formed by the outer surface of the hollow shaft of the
morcellator and the inner surface of the hollow shaft of
the additional medical instrument, wherein a distal end
of the hollow shaft of the additional medical instrument
is arched inward about its complete circumference to
configure the additional irrigation and/or suction canal.

2. The surgical instrument system according to claim 1,
distinguished in that the additional irrigation and/or suction
canal is insulated on a proximal side by an insulation from a
inside of the hollow shaft of the additional medical instru-
ment.

3. The surgical instrument system according to claim 1,
distinguished in that the gripping instrument is outfitted addi-
tionally with an optical observation unit as well as at least one
irrigation and/or suction canal, in such a way that the at least
one irrigation and/or suction canal is positioned inside the
optical observation unit.

4. The surgical instrument system according to claim 1,
distinguished in that a cutting blade guard is configured on the
gripping instrument and upon insertion of the morcellator
into an operating area, the cutting blade guard can be brought
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into radially flush contact with the cutting blade of the mor-
cellator and in the axial direction closes at least flush with the
cutting blade.

5. The surgical instrument system according to claim 4,
distinguished in that the cutting blade guard is configured as
a thickened area positioned at a distance from the tool on the
shaft of the gripping instrument.

6. The surgical instrument system according to claim 1,
distinguished in that the gripping instrument is a gripping
pincer equipped with two jaw members rotatable relative to
one another.

7. The surgical instrument system according to claim 6,
distinguished in that the jaw members can be fixed in their
position with respect to one another by means of a sickle-
shaped notching rod positioned on one of the gripping mem-
bers.

8. The surgical instrument system according to claim 7,
distinguished in that the jaw members can be fixed in pre-
established angle positions with respect to one another.

9. The surgical instrument system according to claim 7,
distinguished in that the jaw members are fixed with respect
to one another by means of the handle.

10. The surgical instrument system according to claim 7,
distinguished in that the jaw members are fixed with respect
to one another by means of the jaw members.

11. The surgical instrument system according to claim 7,
distinguished in that the jaw members are fixed with respect
to one another by means of a push-pull rod that connects the
handle with the jaw members.

12. The surgical instrument system according to claim 6,
distinguished in that the angle of rotation of the jaw members
with respect to one another upon pulling the gripping instru-
ment into the hollow shaft of the morcellator can be restricted
in such a way that the jaw members of the gripping instrument
can be drawn into the shaft of the morcellator without making
contact.

13. The surgical instrument system according to claim 1,
distinguished in that the hollow shaft of the morcellator can
be insulated from the environment by means of a double
insulation arrangement.

14. A The surgical instrument system according to claim
13, distinguished in that one insulation of the double-insula-
tion arrangement is configured as a ring insulation disc to
insulate from the gripping instrument that can be inserted into
the hollow shaft of the morcellator and the other insulation of
the double insulation arrangement is configured as a cross-slit
insulation, which insulates an inner lumen of the hollow shaft
of the morcellator when the gripping instrument is with-
drawn.

15. The surgical instrument system according to claim 1,
distinguished in that the additional medical instrument is a
resectoscope.



